(19)B*@#ff/r (J P) (12) £V §ej »£p |>p $g (A) 01)«IHH«MM» 

^58^9 - 244076 

(43)&B8B ¥&9^<1997) 9 /!19B 



<51)Int.a. a 




F I 




G 0 2 F 1/35 




GO 2F 


1/35 


HO 4 B 10/28 




HO 4B 


9/00 W 


10/02 














KSBlOKn OL (£14 J!) 


(2»ttm»n 


^g¥8 -52017 


(71) ttiS A 


000003078 








Ijl r- a -l r , | . t ,r 


(22)tHISB 


¥^8^(1996) 3 £ 8 B 




^;iiift;ii«[Tii^K«;iii>T72#«& 






(72) m\m 










Jfc^B»rttlI#fi3TBl#ifiCDl «c 








5S#S*fcJK£BI?lSl*! 








#M « 








^]§CiBB!8FTWfi#*fi3T@ 1 1 «t 



















(54) otmnzm &mxm 



(57) [KM] 




(2) *#IUI¥ 9-244076 



c ro(i3fi*i«i#R*> * as t> £ ft*. it/ <;ux m zmas? <& 
^-rs^ft^^st £jyrr & - 1 

[!«#iS3] tfriBiIS*J8P#B:l±. Mf33t/^UX5U^2 
•o<7>/\°XI=#Eif-&ttiB3MS«!:. c<»^l6T?»ie^^f= 

S*i*SiH»i:fliafflS9 oj£ll]&Si*<i>iI&/(IS5 
B*lffli#fS <t , - (D#ST*» e. AS/ <x <7>ft/ <;ux$i| 

a— ^e— Kfl> 2 otDSjft^— K*»%. K©ea 
jlSlll*^iB3fe/^UX5iJ<D/<;uxffl88fl)*«-|=*i)fi* 

Kit/ <;UX 5iJ £ IU C / *7 -1? AS*t -5 c t 1 1 i> 
a&#« 1 fHtEO^*S7t;Ho 

co#K-ef6^**t.i,3t^;ux5i]^A^u» a-jt/^ux 
c a>« j&ttm^sfi" s> ta t> z <;ux m z&vs? z> 

c:ro#st?t#t.4xf=5t/Oux?ij*ffm<7)K*-c«)tisLUi 



-r-&n«9l6IBIK<3!>»Xfi%S. 

l*2BLt©g«&«) ®0>/<X(::ttEU **lf f *l3fe/^U 
X?i|£*l*tfl*]IC0. T/N. 2T/N. 3T/N, — 

( n — 1 ) T/N-ejis^-ti-r (T : /t/UXUHfl) . If 

[is^jse] fnss^#si*#s«aai=x$<-*^* 
frlBx^— *^ic«fcyiifg^*tf:*/^ux5i|^Hti 

c <D u— tf * 8ftM*Jl«Sfc-T?il^/ <^x «B-r «K 

mfii Is—fittffifr h>mt\ £*t& 5fe/<;ux9U(»/^uxtS^ 
»<-r-5/^X(B*JW#Si:, 
c<D/<;uxts*|^#S*^ * +l-S*/<;ux?ij $iits 

cro^iitss-ciits^+ifcjt/^uxfijrojtx^^ h;u^ 

c(D#s-t?i#t.ti.T=5 , c/<yux5ij^ffma);-Sifi-t?«iaj uats 
z&te&ftM^fSik & sfii-r « c t zismt t & % 

[af*«i 2] -?-*i^*i^-)i^T?*/^ux5iJ^^-r 

wlaBS 1 at;* 2 (Dpt/<;ux^J|g£#es-T?fg££;h.i>3fc 
/ ^ux9U ^ # a»iB-r \';uxjij ^m»e#is t . 

C(7)#e-C-»iB**i.i)-73a)3fe/^UX?iJ$^-'Si L. b3 

tarn i at/* 2 03^^ux9ij^±#ro/^uxp b ips*<* 
S^-rtiS<k 5 i=^-f*ifr-:£<»&/<;ux5i]&£#fS£ 
*na-r s/^xfeipssiffli^si . 

BfTfBjfe/^UX^J #S»SB#St?»BE * *tSftb*<7> 
X?H^ii*S^-5)jtlg*SS§<!:. 

c^itiiraSTJiitS^^fcpt/^xyijojtx^^ h;u^ 
tetJf-rSjtx^'? h;uffitit#St. 
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[8**1 4] mIfE3fe±i»S^(cA^i^tL^Hir 

mt?&m*me. 10. 12. 1 3 Lvr*i*M=iE«d!> 

[000 1 ] 

[0002] 

*. she. &3t»ai*(*fi®j(7>^— »fy^f*— kt?«± 

Ltl^o LfrU «iS. K»iSafi/<^X (SC:su 
percontinuum) ^aft»H8£ffllxr. »»a>Rfe-6« 
»0>*»aia**±T?**Ct3&<l»II*tlfc (Electron 
ics Letters, vol. 31. no. 13, pp1064-1066, 1995 ) . ^(D 

[0 0 0 3] [§11 6(=jSUvc % 3te/t/UX*£»1 11*. 
0»Jx.l*^— K • P ^ • ?7-r/< • 'J • u— «f (mo 
de-locked fiber ring laser) £ffil^T. 1 2^ 

t>o>/^ux«#(cj:y tftti**senL. «3. s P 

s. /<;ux«yigLHa»6. 3GH z(D3fc/lfUX$l|£ 

[0 0 0 4] C(D3ffe/\VUX^J$x;ue— ^^^77^ 
(JUT. ED FA : ErbiumDoped Fiber Amp! if 
ier) 1 31=* y tf— A< 1 Wfl&lzfc&cfc 5 lz 
mtZ-t&o fit, 4*3kmO»B[y7h77-f/< 

OUT. SC7r^fA) i4^iS-To 

[000 5] C<£>££. S /< 1 4(Z>ai2j3teli. 

*0#t8flSttlC<fcoT*X'** hJU#2 O O nm« 
**L*. B1 7(C*(D«T-S^-r o H1 7 (a) . 

(b) \t*tl?*lS C7T-r/<lCfe(t*l»Bl«i«<DA* 
/^UX^ttiA/^UXOX^ K;u % H17 (c) . 

(d) I*S C^r^T -&a*««0>A^/^UXi: 



[0 0 0 6] H11 7lc^-TJ:5lc % SfiOft/^UXj^ 
Bii^i^Dl (SPM: self phase modulation ) ti<&ZL 

y. it»«aft/<;ux*<«*Tr*. ca>£#. e-*/< 

<7>Klv^ux*ffi?£. SPM*<3i<Scy. X^ 
* h;u<Dj£j&<y (Agrawal <D TNonl inearf i b 

re opticsj 0 

[O O O 7] ^r-f </<;ux*Srt<atf3-te:*> 

> K*— *a>5te/<;i/XM£jBi**<fc. Aiits^ 
ed fa) t?»7-/ h^-— ya>e— *?t\r>— sajft-ed- 

<£><> 5^tft->37 h77-f/^:itli, 13 17 

(c) . (d) lz^T£5lz^ h;u«l*a+ 

h;uo-ffl*7^^**(D»ft»K»-cffiyaiii-l*. 

Ltip|fflt4-i:36<T?#*. 

[ooos] scx^ /<;ux«yiSLHa* 
fcBC«aar«tLfcrtl»3^6a:*a>-e." ±x^ h;u 
a>-»*sftft»«ts-e«iytHi*tf. *aa>j»#*<fl*yai 
t:itftftS, MM«?»«^. 017 (a) . 

(b) [Z7r^&=)\z, «iyttj**i/c«#tt/^uxw-efc 

*t>ici£< i:*t«/<;uxB*»<"r*ci*<-C#« 0 
[0 0 0 9] C(D<fe5(=*X^^ h;i/*<»5S**tfc*/< 
^XflS7 l/-9«»iWD M&»»S 1 5C=A*U 

s cx^ h^e>siMca*<z>*ft4a»a)ft/^ux 

[0 0 10] ±Ka>jHMR^TM*. 1 nmfHHl-tM 68 
[0 0 1 1 ] 

t>. EDFA. atPO»»y7h77'f/^ WDMp 

[OO 1 2] c<D*i£\ «««»^r>f/<a>fflfflrt<#*. 
£>*i£A<. 3X hA<a«(D7r^/<<Da+«S5tM«^y 
*v 7r*/<o>lMW««L<. *a>»«*ffl*<^y. 

[o o 1 3] £f>U:li. ^^*<i kmiali:^:!)^ ii 
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[0 0 14] *tz. ±JH«*IC<fc**afi«5t«(l*. 
DFA$«5M*<ft*. ED F A(D¥t$DfciJ*l/\ 0r 7-£ 

[0015] cc-c, a«*<Dtt*>yi=. y 

£ L«SK*<Dft^*/^UX« £ E D F A T?»*S-rtitf, 

*>. «y5SLHa»a>«t^/^xMs*»aia<!: it 
stir l^5o 

[0016] **Wi** JtEo>lHHi*«ft-r*fc«>rc. 

[0 0 17] 

«^i»W*:hfc#'t/UX*](D3fcX'<* h;u*ffi»-T-6* 
x^ h;uffiifc^a£. -o)*S-c#^hfc*/^x« 

[0 0 18] »E«*B»¥afcLTl*. ffiflKflW* 
[0 0 19] ttO)ttffi*XMtt¥A£ LTf*. IME#/< 

y¥mnxK$-&«^ntti=«9[B«9 ofti§iK$«« 
ilK/«*a*i»#Si:. c<D^a^»e>*ifcfl5/<xa> 

[0020] ttottEflXMtt^Rt* Lri*. 7?xh 



[0021] WEftx** hjuffitfc^aii. »tt»tt$ 

£S*l4*/<;UX5U*A2)U *3t/^UX*ES6-r*2 

»SS£. ca>*»fi«i?i»«*ttfc*/^ux^j(D5tx^ 
* h;u*tta-r*ftx^^ h«a^st, cco^a-c 
»6*ifc*/<iuxji©/<^xiiyaLJB«*««r* 
SfS^a<t. ^(D^a-c»&*ifcA/^ux5«*ff*a>a 
*-c«ta La*-r**a*»ii*ai: *mi it«i$^ 

[0022] meatt^BfcLTi*. fne*/<^xai* 

2 0/<xi::#eu -oa>/<X(D*/^UXM**H«l» 
affi*l*fctt. Ktf»S-r«*f»CliySLfT5J:3l= 

[0023] ffiO>a«#ai: LTI*. «flH*/^XMS 

n (Nr*2feiJ:a>e«s«) flo/txicaeu *-4t^*i 

*/^l/X5»JSft»M(ro. T/IM. 2T/N, 3 T/ 
N . — . (N-1) T/N-Cii3I£l±T (T : /<JUXH 

[0 0 2 4] SfclCtetolirEatt^a^LTI*. ^m*a 

«riBx*— *^izcfcyai&* 

^fc*/OUX^J^flfB^I3t(D5 , c^«^giSlcA^^^c*: 
[0 0 2 5] « 2 U— tf 

u—B%ai % cou— 
a*-CB*/^UXKB-r«*«#ai:. WEL,— 

^&m**tt'6A/<;uxwa>/^ux(B*a<-rft/^ux 
«*i»#a<t* ca>/^ux«*i»*a^&ai***i*5t 

teife#a<!r. ca>*atf»e>+ifc*/<;ux5ij*ffic(z>aft 

^^^mutii^-r^^^s^gi^a^^^a^-^^at^ 
[o o 2 6] ttE/^uxfi»i»*ai*. aftWMxsi&H 

31= Lfc. 

[0 0 2 7] *fc, «2(z>«wa>*a**ai*. ^ft^ 
t\^-mmvifc'i)[,*^£§£±'?z>m 1 2 

;ux^ij^±^a<b. TOE*i&tf«2 0>*/<;ux5»j»^ 
*a-e*^**i*ft/^uxM**a»iE-r«5t/<;uxw 
£m#SB^a<t. co>#a-c?»te*ti*-*a>*/^ux 

*|J£^ = $L. ttEft 1 ;RtfS5 2<DSte/*;UX5U*£*a 

(D/^uxpaiH3!)^HMr*L*<fc3i=i^-rtL3!)^-*a>3te/< 
;uxM*4*a*««»"r */^uxnw«n»*afc . me 

3te/^ux^j*a»iB^a-c?»iB**i*fft*(D3fe/<;ux?ij 
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^x^a^x^ Hu£ft|fc-f ^x^ h;uifc!fc#lS: 

[0 0 2 8] *2a>*Ma>*a«3feKl4. 

ft^-«»!^*/^xM**±?-<&ss 1 at** 2 
;UX*>J«£#«£. j E-^-?tLBniBmisi;^2 05t/^u 

*M#e*«3fe/<;ux**«HE*l»fc. c<D*«-e 

^5icix-rtt^-^a>7t/^ux^i^^ig$^j^i"r^/\ o 
j^mmum^fSit. we*/^ux*j*«#E*«-t?# 

[0 0 2 9] 

a>»B*«aS«»^r-f/^c-r*^i:f* % ax hA<Hl^ 
[0030] «ia>*^-efi. 3t/<;uxj6±*^b»t 

[0031] :ct\ 7^;^tscx^ h;u<D— 
SLtl^ll A«*a>«a*Utifa>J:5I=liH6LT 
aSLJB«»<D 1 /4(c*|R8**t«, 

[0032] ja±a>fi*. is«<7>sa^b*+ifc««o>a 

/"UXM£1#9Jft«#«iJIft L-CttBt-S C <t tfT*£Z> 0 

*S/^ux«a>tij*a>aattJBi*. »«(&**HieT?& 
*ia>»WT?ii* */<;uxw*«fcx*9:/:7/vr 



x\ ^7 , c/\ a ^xcoii^^7t»<iii;^ts^'r^cfc J pic^sic 
[0 0 3 3] fteco^N 0 ;ux^j{s^x^^>^uco^;i<»: 

LTt£. 5t/^UX*iJ£2 0(7>AX(C:#l1\ — Jj(D/<7.<D 
XJSJna>¥«)W#SS*1*\ Stf 2oa>/<X(D*/<yUX 

*ij£*mt<&o #/<x(D*/^ux5»j(4/^uxa)fflatt» 

[0034] ffea>*/^uxanj«a8x^^>^ji/ 

— K<h X p — *e — Kfl)2 0©«*- Klcft/tjuxMS 
Hi:/<7-T?A»-r*. ca>*#. «jK«M*7r^/<C 
&^E— K<Z>e5S51ffi*A<*/^UX5lJ<7>/^UXH8B(Z>*» 
C:ft&ftaF<t-r*US. -ta>tii*3fe/^l/XMI*/^UX(Dfi 

«ttffiA<X5i=K«-r*«fc3i=fcy. visa>ii***-tf 
[0035] ii»x / 7^>^;u*tLfc3fe/^ux^]$iira 

1»B) £iilTc<!:T?. IM«a>jE««efi/^UX«»± 
[0 0 3 6] «aX / 7^>^U*«±-r«fci6lr 

;ux«yigLJS«»£fi< LfcA<*Weft* 0 L**u 

[0 0 3 7]»2fl)»MW, za»u— K -*7*IM 
*"*\ ^5l^^y3SLjlIal&^7>Bt^t c -^/^ 0 

'P— a>ft/^ux5iJS«±Lr. x^<7 h;u££<&tfc£ 
■e-fca. 5tB#^fij^m^3iicj;y^\ o ;ux^ij<7)^yaiL 

[0 0 3 8] j6ft*hfcSCX^ hy"KD*«l* % 7c(D 

ic^uSLv^ux-e+tfftx^ hjute5§a<jgc& 0 
;ux^?i§<tLT. u—wn**B*m-r*Ltf. 

[0 0 3 9] SCX^^h^Sa^ 
Lfc#/<;UXM* 20^XC^EL, -otf>/*X0>5fc^ 

[0040] *fcl*. SCX><* h^*«*tt*Lfc 

L. -t*l-f*L3ty^X^J*ffi»WlC0. T/N, 2T/ 
N , 3T/N, (N— 1) T/NT?ii5i^1±T 
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X0]£*«ft#«S(cA**6c<b-C. *»0>aS[«a>* 

[0 04 1 ] U— 1f#3S£iSfS/^UXjEBiU 4*1 

x. SI £1E3§ * m I * x * <D * x (g £ 85 < "T « 

[0 0 4 2] */^UXW«±«»CD5i:««l**t«Ci 

2 <d«h ^ tt***>i*T«ija Lxt&i^t iz*»mx& 

[0 0 4 3] 

[*BJ(0S6J60>IBiB] £TF. LT**WG>SI 

^^^^*5t;Tl(7>mi cDHteJ^^£^-r=t(7)T% 2Ki 
^E— K ■ uv9 • IT* /< ■ U— tP(zJ:**/^UX«ft 

5lcLT±ffi**Lfc*/^UXM*«iJ^.tfLi Nb 03 a 
tBSMH»2 3(::A;&U &*/^UX*S*-r-5 2 0(D(S 

[0 0 4 4] *(*MIC|* % IH2(r^-r^5(c. fiffiKH 
82 30)*»»B2 3 1l:»U */UX«*TE^- 

jc»a»2 3 1 fl>(MHi=»as*ifc-»a>«a2 3 2. 

2 3 3lC#;l£ 0 fiffiKfl52 3T?I±. 

[0 0 4 5] ^CT. Pia««g2 4T?»6W=iaft 

&*g £ jB&gt & ««o> jEaa-ctt«*Ki» 2 3 * -f 

m^^t, #5fcA;ux£«Sffi*<£S(cfi&-r*J; 

[0 0 4 6] C<7>c*:5f=:LTii»X^7>^;U$+l/c* 
/<;UXWft. a*t@i:j:5l:EDFA25'Cl|BLt 
^6SC77-f/<26ldt. ZfUCcty* ftKBttCDS 
CX^ h^*<»£**lS. 

[0 0 4 7] Lfctfot* COHJfeJ^SOfll^lZ^+l 
li. ED FA 2 50>A*3t/^UX9J(rfflaX^^>^U 
*^(+^^<b:*<t?#-5)(DT*. WDMt»it82 7Tf»« 

y. tr«fflLfc»*i=*o« 

[oo4 8] m3itm^ a>»Hic«4 2 
comm^m^^'ttcox&ho ft. Bi3icj3i^T. bh 



[00 4 9] ^(DjU6^iia)**ft3fea-cr*. afe/^ux 

*±S2 1 j5^fflrtS*i4#/Oux*U£« 1 <D3fctf-A 
X^J** (PBS) 3 1 ICJ: y 2O0)/^XlC»iBL. 

-*a>/<x*ajSttft*a>«a«i*^T^/<3 2ic»-r 
ctT?«i*<D/<x«ty#«»iaK*-a:. ^o*o««ffi 

A<9 OJS(5He^-*c>:5l^»i:y**D^T. m2<DPBS 

3 3 (c <fc y n tfffc*(&/<x cD5fe/ x « iz MT h £ 5 

[00 5 0] co<h£. *a**Lt=/^ux5ija>/^ux«i 
yiKLH*»*<«l::#£*<. /^UXO)fll»ffll*36SI=iB 
^-T^o Z(T>tz&>. S2(DP BS 3 3(D*a#(*iia8X 
^7>^l/S*ltt^o C(D^m3fe£fli^(DEDFA2 
5T?iit£L. S C77^fA*2 6 |CM"T C ^ "C?^(i3fea> S 

cx^^7 h;ua<f§t>*u wDM&^g2 7-e«»fl)8 

fi*A 1 -A nl=#Jl-*-4Ci:A<-C?#*. 
[005 1] Lfctfot, C(7)i|j&ff^O«fi£l::£*L 

tf. a^4fi*0l»fiS77'fA'3 2t2O<DPBS 
3 1. 3 3 £ffil^rg^^^C^il5 , c(7)S cx^^ h;uM# 

[0 0 5 2] H4tt*1 a>*BB(C«**aSft*«0>«3 

o)*jfi^©s^"rta>-efc-6o ft. H4icasivc\ 01 
[0 0 5 3] c<z>nj6»«a>*a«*aT?i4. 5t/^UX 

S§±3§2 1 (Dft^aStt** L<D«i»«*^T-f /<4 1 
tJHIV f <D77X h^- Ktxn-^E- Ki:*»f o 
A^cfc^lcAtt L. ^0>tli^5t£fia(7)ED F A 2 5(C 

a^^t^o 

[0054] ^Dt^, fia«»^T^r^4 1 a>«sw* 

tfclc^oT. H*LTl*&3fc/<;UXM(D*-r 
mizirtixi^< 0 f Ct?, 77-X h^E— KtXP— =E 

^r-r /<4 1 <oft* L£R5rra<t. Mimo*** 

[0 0 5 5] Lfc*«oT\ C<Z>g|j&ff2ffi(D«l£[C<J;;h 

is. ia4ft*(0ia«ft77-fA4 1 zm^&tzif 
x. Kmizmffiftosc*v^>jj\stf'&*ix&& : ?iz 

fc*. H5tt*2 0>«MC=«*JB 1 0Mfcii?ffia>fltJ&£ 
^-r^<D-e$)^>o ft. H5(c*jl\t. o 1 tm-^ftiz 

[0 0 5 6] C(DjMfi^©(D*a[ft3fea-e(*. SC77 

^ L TWD M^»»8 2 7 !ZA*t *. 1»U5 1 
I*. *-TA***Lfc3lfe/^UXJiJ ( 1 ®m£Tti-&) & 

3dB*^51 1 -C?2 0(7>/<X(C^KL. — *(D/<X 

a>*y^uxMSffe*<D/^xo>afc/^uxWcfe y*H«s» 

(T/2) SI*ti-fc», »t/3 d B^3^^5 1 2IZ& 
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[005 7] ffil^T. mC<k5iZ^t/^J[,^m^3 d B* 

jMrnzzbiz^mmn (t/4) 3d 
r±4«a>/<;uxiiyjgLHa»icfi«**irwDM$» 

[0 0 5 8] ML B5TM4»SKa*2«<fcLfcrt<* * 

ffia>fl|j*i::j;*ui % sue— ?/<r?— a>3fc/^ux$)]£#6 
±-r sfca&u: . *sa<» <^tji LjiMa>ff i^/<^x 

5lj*EDFA251?«Bt4ck5lCLtt, 

c£*<t?# Scat?. St^t'^hu-hof 

— * *e»RF«tti«w*aft/<;ux * *±-r « c & 

[0 0 5 9] iZCIT?. M.&CD3 d B ti Z?^j 513(020 

<t> * ?k- h ^ & (5 isp i: 5 izmte ztitzit' uxjh 

7bq#£>*i6 0 ^C-e. C(7>2o<7)fcb;fci5fc/^X^]£«** 
[0 0 6 0] B6l4*2<D«WlC««*a«ftS<D«2 

[0061] ca>sejfi^»a>*a*5t;a[tt. 3dB^^ 

^(Dft^yiC % 1 x N(0^£S6 1 Sffl^tft/^^ 
*|J£ N«0>/<X(::««U *#i-r*l*v<;UX«*tt»W 
|r % 0, T/N. 2T/N, 3T/N, (N-1) 
T/N"C?ilJi*1±r (T : /^UXBJBL Htl*N = 
4) % St/N x N0X^-^?7 6 2-C?^lt-Sc C*l 

i=*y. «/<;ux0]£Nfl«^5z£j&<T?#<& o 

[0062] CCT?. 6 2(C(4N 

^±T*^^o S/Ufl)*;^5l|SWDM*»a86 3 
i. 6 3 2(cx*-r*ti*. -t+t-f*l5lMC|l3S:**B»a> 

[0 0 6 3] #lSL B5^B6(C^-rWJS&IB^t?-ti' 

5C=LT*<fcl\i B7li«2(D*M(=«**aft*«a> 
S30iIiS«^tt(D-efe^o W. B7(C*5 

l^t, B1 ^P-SP^fc(i^|-»^^#LT^L. 

[0 0 6 4] C<D»JS^JB0>*aft3ta(*. =>t-U> 
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